Here U n and U p are, respectively, the neutron and proton optical potentials containing central real part, surface absorption and volume absorption imaginary part, at half the bombarding energy of the deuteron. V so and W so are, respectively, the real and imaginary part of spin-orbital coupling potential of deuteron. λ π is the Compton wave length of pion, usually λ 2 π = 2.0f m 2 . V c (r) is the coulomb potential. That is to say, in this work, the folding model is only used for central real, imaginary part and coulomb potentials. The spin-orbital coupling potential can not be treated as the central potential in folding model because the spin is 1/2 for neutron and proton and 1 for deuteron.
Then we suppose that the spin-orbital coupling potential as well as their parameters are the same as in Ref. [4] . And φ d is the deuteron ground state wave function used in folding integration. In the work of F. G. Perey and G. R.
Satchler [16] , they chose Hulthén function as the deuteron ground state wave function. In this work, we calculate it with numerical method, which will be discussed in the following section. Here s = r n − r p , and r = 1 2 ( r n + r p ) is the position of the center of mass of the deuteron.
B. The deuteron ground state wave function
The deuteron consists of a proton and a neutron with a bing energy of ε 0 = 2.2259MeV. The Hamiltonian of the deuteron system can be written as:
where V(r) is the interaction between proton and neutron in deuteron and m is the reduced mass of the deuteron system. We choose V(r) as the Gauss form [17] V (r) = −υ 0 exp[−( r r 0
In Ref. [17] , the parameters of υ 0 and r 0 are taken as 72.15 MeV and 1.484 fm, respectively. The eigen equation of the deuteron ground state can be written as (H − ε 0 )φ d ( r) = 0 with ε 0 = 2.2259M eV
where φ d ( r) is the deuteron ground state function. We solve this equation with numerical method [18] . In order to fit the experimental data of deuteron bound energy ε 0 = 2.2259MeV, we change the parameter υ 0 as 72.194 MeV, which is a little different from that in Ref. [17] . The wave function of the deuteron ground state varying with r is plotted in 
III. RESULTS AND DISCUSSION
Our theoretical calculation is carried out in the non-relativistic frame, no consideration is given to the relativistic kinetics corrections because they are usually very small when E≤ 200 MeV (see Ref. [4] ). All experimental data used in this work are taken from EXFOR(web address: http://www.nndc.bnl.gov/). As for data errors, usually we take the values given in EXFOR; in the case that the data errors are not provided in EXFOR, we take them as 10% of the corresponding experimental data.
For a certain nuclide, the χ 2 represents the deviation of the calculated values from the experimental data, which is defined as follows:
where σ th el (i, j) and σ exp el (i, j) are the theoretical and experimental differential cross sections at the j-th angle with the i-th incidence energy, respectively. The subscript el means the data are for the elastic scattering angular distribution. ∆σ exp el (i, j) is the error of corresponding experimental data. N i is the number of angles for the i-th incidence energy.
N el is the number of incident energy points of elastic scattering angular distribution for a given target nucleus. σ th non,i and σ exp non,i are the theoretical and experimental reaction cross sections at the i-th incidence energy, respectively. The subscript non means the data are for the reaction (or nonelastic) cross sections. ∆σ exp non,i is the error of corresponding experimental data. N non is the number of incident energy points of reaction cross sections for a given target nucleus.
The W el and W non are the weight of angular distribution of elastic scattering and reaction cross sections, respectively.
As for the weights of W el and W non , we believe that experimental data of all nuclei are same reliable, and equal weights are applied with W el =2.0 and W non =0.1 as in Ref. [4] .
The target nuclei and the corresponding incident energies used in calculations are showed in Table I . And we use χ 2 nGL to express the χ 2 calculated with the global deuteron optical potential [4] for the n-th nucleus, the χ 2 ni for i=KD, CH89, GS1-6, SKa, SKb(see Table II -V) to express the χ 2 calculated with the folding deuteron optical potential (see Eq.
(1)) using the nucleon optical potential parameters of Koning et al [6] , Varner et al [7] , microscopic optical potential parameters [8] [9], respectively. The results are given in Table II-V. As for calculating the microscopic optical potential of nucleon, we use the analytical formula given by Q. Shen et al [5] .
In order to choose the best one for constructing folding deuteron optical potentia among the ten kinds of nucleon optical potentials, we definē
with i = GL, KD, CH89, SKa, SKb, GS1 − 6 (7)
with i, j = GL, KD, CH89, SKa, SKb, GS1 − 6 (8)
2 ni with i = GL, KD, CH89, SKa, SKb, GS1 − 6
where N=52 is the total number of nuclei in Table I . For a given target nucleus n, theχ 2 ni defined in eq. (8) is the relative χ 2 of i-th optical potential among the 11 kinds of optical potentials. For these 52 nuclei,χ 2 i defined in eq. (7) is the average value of these χ 2 themselves; <χ 2 i > defined in eq. (9) 
IV. SUMMARY
In this work, for 52 target nuclei with deuteron as projectile, we compare the χ For giving an intuitional display, we plot the experimental data and the theoretical values of the elastic scattering angular distributions and/or the reaction cross sections of the targets 24 M g, 27 Al, 90 Zr, 120 Sn and 208 P b for three kinds of deuteron optical potentials. We also compare the same three kinds of deuteron optical potential themselves for target 208 P b.
Through the comparisons, we find that for constructing folding deuteron optical potential, the microscopic nucleon optical potential [5] with Skyrme force parameters SKa and SKb are the best two because they can reproduce the experimental data some better than the phenomenological global nucleon optical potentials: KD and CH89. Considering that for neutron as projectile, the microscopic nucleon optical potential Skyrme force parameters GS2 and Ska are the best two, we conclude that Ska is the best Skyrme force parameter of microscopic nucleon optical potential for both neutron and deuteron as projectiles. The microscopic nucleon optical potential has reliable theoretical basis, we can with confidence use it to predict the data of cross sections and angular distributions for those nuclei which lack experimental data and are outside the applicable ranges of the global deuteron optical potential [4] . 
